Abstract. Proximal-type epithelioid sarcoma (PES) of the vulva is an exceedingly rare malignant soft tissue tumor. We herein present the case of a 41-year-old female patient who presented to our hospital with complaints of a painless mass in the right mons pubis that she had first noticed 3 years prior. Ultrasonographic (US) and color Doppler ultrasonographic (CDUS) examination revealed a solid mass with well-defined, homogeneous hypoechoic structure and quite hypervascular on CDUS. The results of the immunohistochemical examination confirmed the diagnosis of vulvar PES (myxoid variant). The patient was treated with wide local excision and remained recurrence-and metastasis-free at 9 months postoperatively. Although cases of PES in the pelvic region had been previously reported, to the best of our knowledge, the US or CDUS findings of PES of the vulva have not been described to date.
Introduction
Proximal-type epithelioid sarcoma (PES) of the vulva is an exceedingly rare malignant soft tissue tumor. The first case of vulvar PES was described in 1972 (1) , and <60 cases have been reported in the literature to date. Compared with other soft tissue tumors, accurate diagnosis of this neoplasm is generally challenging due to its rarity and the likelihood of misdiagnosis as a benign lesion, including Bartholin's gland cyst, Bartholin's gland abscess, inguinal or femoral hernias or other benign soft tissue tumors (2) .
Several imaging modalities have been used to assess soft tissue tumors, including ultrasonography (US), computed tomography (CT) and magnetic resonance imaging (MRI), plain radiography and positron emission tomography (PET). US in particular is the most common first-line examination in vulvar lesions due to its real-time and radiation-free properties. As PES lesions may present with various and non-specific signs and symptoms, the US findings of vulvar PES may lack specificity compared with other solid masses. However, US can assess the mass size, shape, echogenicity, margin, composition and vascularity (3) . Furthermore, to the best of our knowledge, US and CDUS findings of vulvar PES have not been described in the literature to date. In the present study, the case of a patient with vulvar PES is presented and the US and CDUS findings are discussed.
Case report
A 41-year old female patient presented to the Department of Ultrasonography of Chengdu First People's Hospital (Chengdu, China) in May 2017, with complaints of a painless mass in the right mons pubis that she had first noticed 3 years prior. The patient had no other significant medical history and her family history did not include malignancies in first-degree relatives. Gynecological examination of the vagina, cervix and uterus appeared normal. Inspection of the vulva revealed a mass 2 cm in greatest diameter in the right mons pubis. Physical examination of the mass revealed a non-tender nodule with a smooth surface and hard consistency. No other abnormalities were observed on physical examination. Gray-scale US and CDUS of the vulva were performed with a MyLab Twice ultrasound scanner (Esaote, Genova, Italy) and a 5-10 MHZ multifrequency linear-array transducer. A prominent homogenous hypoechoic and ovoid solid mass with a well-defined border, sized 27x11 mm, was detected in the subcutaneous tissue in the right mons pubis. CDUS and pulse Doppler US revealed arterial blood flow with low resistivity index and low systolic peaks (20.9 cm/sec) in the mass (Fig. 1) . The mass was clinically considered to be a benign lesion and was removed by excisional biopsy.
The initial pathology report suggested that the mass was rich in myxoid stroma. Subsequently, the surgical specimen was sent to the West China Hospital for consultation. The results of the immunohistochemical staining of the specimen were as follows: Negative for S100 protein, desmin, CD31, CD34, P40, P63, erythroblast transformation-specific-related gene, anaplastic lymphoma kinase-1, cytokeratin (CK)18, PAN-CK, smooth muscle actin and myogenin; the Ki-67 (MIB-1) index was positive (15% of the nuclei); the specimen was positive for epithelial membrane antigen (EMA) (Fig. 2) . Additional INI1 staining revealed a complete loss of expression in tumor cells. These immunohistochemical results confirmed the diagnosis of vulvar PES (myxoid variant) in the right mons pubis. The patient underwent a second excision at the Sichuan Cancer Hospital. There were no residual tumor cells found in the first surgical area. The patient is currently well, without evidence of recurrence or metastasis, 9 months after the operation. During the follow-up period, the patient did not receive any adjuvant therapy.
Discussion
Epithelioid sarcoma (ES), first described by Enzinger in 1970 (4), as an independent entity, is a rare neoplasm accounting for <1% of adult soft tissue sarcomas. Two histological variants have been identified: Classic ES (also referred to as distal-type ES) and proximal-type ES. The former generally occurs in the distal extremities (mostly the hand or wrist) of adolescents and young adults, and it may appear as solitary or multinodular lesions involving either the deep or superficial soft tissues. The latter is rarer, generally occurring in middle-aged or older patients. It often develops in the axilla and the genital area (groin, mons pubis, clitoris and vulva) (5) . The most common initial symptom of vulvar PES is a slowly growing, relatively painless mass in the labia majora. Due to its benign appearance as a painless subcutaneous nodule, diagnosis and treatment may often be delayed (6) . In the present case, PES occurred in the mons pubis as a slow-growing, painless mass. The mass was clinically considered to be a benign lesion and was removed by excisional biopsy. US, CT and MRI, plain radiography and PET have been used to assess soft tissue tumors. As US is cost-effective, non-invasive, real-time and easy to perform, it has been used as the main first-line examination method for evaluating soft tissue tumors over several years (7) . Due to the technological advances, US can be more sensitive to the detection of minute lesions. Furthermore, the combination of CDUS and spectral analysis may depict the vascularity in malignant tumors, whereas other imaging modalities cannot obtain this type of information (8) . In addition, together with clinical examination, US-guided needle biopsy is a more cost-effective method for confirming the final diagnosis (3). Compared with other benign masses, soft tissue sarcomas are more likely to recur and metastasize after surgery. Fornage et al (9) reported that US may not definitively distinguish between recurrent tumor and postsurgical changes in the early postoperative period (3-6 months); however, the sensitivity and specificity of US for identification of recurrent tumors was comparable to that of routine MRI for long-term follow-up.
Immunohistochemistry is useful for differentiating epithelioid sarcomas from other tumors, including other sarcomas with epithelioid cells, malignant melanoma, metastatic carcinoma and malignant extrarenal rhabdoid tumor (MERT) (10) . Generally, vulvar PES expresses epithelioid and mesenchymal markers, such as vimentin, EMA, CKs and CD34. Staining for S100 or HMB45 to exclude malignant melanoma is a particularly useful differential diagnosis for PES and MERT. The innovative molecular marker INI 1 may also be used in the differential diagnosis of soft tissue tumors (11) .
Optimal treatment for PES of the vulva has not been established due to its rarity. There is no universally accepted treatment for vulvar epithelioid sarcoma (12) . However, the cornerstone of initial management is wide surgical excision with an adequate margin (≥2 cm) (13) . The role and selection of adjuvant therapy also remain unclear due to the rarity of this disease. Adjuvant radiotherapy is advocated in high-grade tumors or cases with inadequate surgical margins (14) , and also due to the high incidence of local recurrence and distant metastasis (15) . However, the results of radiotherapy are controversial and show no statistically significant reduction in mortality (16) . The role of chemotherapy in the adjuvant setting appears marginally effective at best for the treatment of metastatic disease (17) .
In conclusion, US and CDUS may be used to evaluate vulvar PES, a rare soft tissue sarcoma, by location, echogenicity, margin, shape, composition, sound transmission and vascularity, although vulvar PES generally presents as a non-specific solid mass. Combination with other imaging modalities may aid the diagnosis. However, definite diagnosis relies on the histopathological examination.
